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Method for Comparing 
Percutaneous Absorption 

of . Steroids 



LONDON 
Aim 



A simple method for assessing f he percu- 
taneous absorption of si-ocoid prffparatiotifi is 
suggested^ 

Using vasocons^-fctTon as an index of eb^ 
sorpfion, oeefusion of ihe slefn «urFde& wHh 
Saran Wr^p re$ufU 5n a I^>0-fo5d difference 
In absorption over simple foprcel application. 

Garb ^ was the first to use tHin plastic films 
in dennatological therapy, and subsequently 
otlicr yrorkers liave testified to the usef lalncas 
of plastic film applied over a variety of 
toj^ical preparations. Scholt^s * reported good 
results in recalcitrant pSOria&is using fluo- 
dnolone cream itad^ Saran Wrap after 
prdirmnary abraaioo. of the lesions with. 
BrasivoL Sulzberger and Wittea^ used tii- 
amcinoloiif<s Acctotaide omtment under plastilc 
films and in obstiliate psoriasis achieved 
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results which eqtialled those obtained with 
iixtralesional injection o£ stcroidL Hie latter 
authors cittributed tlie enhanced activity of 
steroid applicd tinder a plabtic film to better 
contact between ohitmexit and skin, more 
^curate localization of the ointtnetit, and in- 
creased percutaneous absorption as a result 
of epidermal maceration and increased skin 
temperature. 

Our own good therapeutic results ^th this 
method of trealnient led us to attempt a 
quajatitative coinpaxison of the percutaneous 
absorption of steroid hormones applied to 
normal sldn with and without occlusion- The 
clinical pbaervatian that treatment with topi- 
cal steroid and Sar^i Wrap first produced 
pallor of the lesion and of the ^siirrounding 
normal skin suggested that y^tsoconstriction 
might be used as an index of the perctitane- 
ous absorption of the steroid. We could find 
no report in the literature of the vasoeonstric- 
,tor activity of* steroids when applied to 
healthy unbroken skin, although Ashtoa and 
Cook* observed vasoconstriction in super- 
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Pi^. J.--Metal ^ard and S^ran Wrap m pQ&ilIon. 



fitisil corneal vasculavizatirjn treated with 
subconjunctival ateroicli. and l[olI:indcr et 
aL^ reported that intra-articular bicroids pjx>- 
duced blanchiiig of tl-ie enenrgprt synovial 
membrane in rheumatoid arthritis. It vvOLild 
seem reasonable Vu postulntc that this vaso- 
<X^nStrict'iori is in part rejip<jii5iblc ft>r the 
antj-inflammatory activity . of thc?c com- 
poiinds. Ovr cxperinients jso far (to be pub- 
Hished in full at a later date) indicate that 
Mthuuj^h wide rlifferences exi^t clcpeiiding 
uj^t^u the partiaihir steroid and base ii<!cd, the 
v?iNc^c<3nstriciion produceii in noniial skin may 
be useful as an indicator of the perciic*ineoti.s 
absorption of steroid prcparntioiis. 

Method 

To assqw tbo cffpct of Saran Wrw ahsorptiim, 
3 swroid prcparnticMis wtrii usc/J. dcxamothasonc 
alcohoJ * iri^nicinQlonc aceronltlct QiKl fluodiiolonc 
acetonule.^ 5olUl\0fis or suipt:^&^on^ of tlicse coiti- 
jiounrls were preparer? in WC^ aIcolu»l I'n rJihitii^ns 
ransiuu from 1:100 tt> 1:5,000,000. UsJniy human 
voliuittcrs, 0.02 ml. of tins varioiiR rlEhition; were 

*Siifn>Iicd by McrcU Sharp & J)tili.ne Ruswrch 
Lwboratory, Pa. 
-f Suj^iilicd by E. R. SquiT,|j Son^ N.Y. 
? SuppJicd by Syntex Latoraiorics Inc. X.Y. 




Fi^:. 2 — \ asoconstriciioii protluctd by iUhit;nns pf 
niiocinolone sicctonfdf. L'uptfr arm, Snniii WrJtp; 
lowt?r ami, nK-i;U ffunrcL 

applied from 51 cJropiHilir pipctlc uii the Ht!XOf ;is- 
twcts pf boUi lOrCiKrm*, iigliOy sprcf^d ovcr :»n arc;t 
of 1 fnch Ji:ij«eter Jincl allowetl li> dry. ']> l ami 
was strapped a pfcrforaicrl ^ilwniinum guard covofinp 
dn? site of f^pph'catKJjx or the iJ^t-'PJtKttion?. find tl»e 
oilier w;is vvnitn>crt ."o one h\yvr of Sarnn Wrap 
(Dow Chemical Co.) and coverocJ wid) 2 thi^ikiKssq^ 
of Tubc^siiy. (Scholl Mfif. Co.. N.Y.) (Fi^. 1). 
The J\rca5 >\ere left undisturbed for 16 hours, and 
any sitts o{ >tkSoainsti'ictiOA wcrxj then ti(;ltff. Three 
j)attLTJis of v:iKrjcort5in'ction wCrc scon: (l> pcrifoN 
Jicular C2) pallor at periphery o£ aivpUciitian site 
f3) diftuscly in die circular area o£ appHcntioii. 
The cICRTcc of vasQconstriciibn varat-d wirii test . 
subicvt and compounds tisisci. but no kCTOmpt W7»S 
mftdc to ^jrnrlc iLs iiMCO,<iT)-. Vjisoconstrictxon was 
expressed a!* *\irr.*l.*iK** or "iibiciit." Pifcurt' 2 d^moii- 
?-trntfes the va?oci^nsti'ictiou produced by fluocino- 
louc HCL'tonidi*. 



Table 1 inrllcate.s the nuiuber of subjects 
re.'H'tJiu/ n> ihc variouj; dilutions; under Saran 
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AKCHIVBS OF DERMATQLOQY 
Table l .-^ubfecis Shoumg yoiocQn^iricHw Sfrvl DU^Hons 
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Wrap, as compared with yaxiotis dQutions 
under libe perforated gueird. . 

Table 2 shoTvs The average *'end*poiiit" of - 
reaction of these oompoimd^ wder Saran 
Wr^p and the -raetal giaard. It can be seen 
tbat with occlusiOtEl this end-point differB by 
a factor of lOO Over simple application of 
the. compound, . 

Tabl^ Z^^verage "'Mnd^Poin^ 
of Vasoconrt fiction* 



. i>9^!^afiVmw^ , 1:10^00^ 
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Comment 

These: experiments appear to explain the 
efficiency of this method of topical therapy 
in terms of increased "absorption. After oc- 
clusion of an arm wtib Saran Wrap for sev- 
eial howr& there is obvious hydration of 
keratin; the hydration of keratin decreases 
.3Jid returns to norrdal in approscimately 30 
mintites when evaporation 13 allowed to pro- 
ceed. Hydration of the skin has previously 
been shown to increase the percutaneous 



absorption of various substances (Rothmaa * 
and Croab and Stoughtoa*). Temperature 
increase may also play a part since thertnonn 
ctcrs placed nnder the Saran Wrap for ifi 
hours showed that the ocduded sldn tempera- 
ture equaled mtemal body temperature. , 

R* B. StoughtoD, MJD-j DlrectDT of Damoatologyi 
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